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HYDROPOWER CONVERSION SYSTEM 

CROSS-REFERENCE TO RELATED 

APPLICATION(S) 
This application is a continuation application of US. 

patent application Ser. No. 09/709,620, ?led Nov. 9, 2000, 
Which claimed priority of US. Provisional Application No. 
60/213,857, ?led Jun. 23, 2000 

FIELD OF THE INVENTION 

Energy is plentiful in Winds, sunlight, Waves and tidal 
changes. HoWever, these natural sources of energy vary 
erratically With seasons and Weather conditions. Therefore, 
a direct conversion of the energy into poWer of useful form 
is impractical, because the requirement for storage and 
modulation makes the conversion inef?cient and costly. By 
means of the hydro-turbine, this invention introduces an 
uncomplicated and practical Way to convert the energy in 
erratic natural sources into poWer of useful steady form. The 
poWer of steady form can be used to generate electricity or 
activate machinery, such as the drill of an oilrig or the 
conveyor belt that moves a production line in a factory. 

BACKGROUND OF THE INVENTION 

The building of dams for electricity requires enormous 
undertakings in labor and cost, and causes ecological 
haZards, such as ?oods, destruction of Wild life habitats and 
cultural lands, and so on. The conversion of poWer from fuel 
combustion generates unacceptable pollution. The conver 
sion of nuclear poWer is unacceptable, not only because 
construction and maintenance costs are enormous, but also 
because the technologies in managing radioactive Wastes 
and in preventing a disastrous incident of core melt doWn 
have been uncertain and, therefore, unreliable. Conventional 
conversion of Winds directly into electricity, by means of 
Wind-turbines, is impractical because it is complicated With 
the problems of storage and modulation to transform the 
irregularly generated currents, due to erratic Wind speeds, 
into currents of useful form. Furthermore, a large area of 
suitable Wind condition, such as one on the outskirts of Palm 
Desert, Calif., is needed for the installations of several 
hundreds of Wind turbines to provide only limited supply of 
electricity. The conversion of energy from sunlight, Waves 
and tidal changes is also complicated With the problems of 
storage and modulation, because, like the Winds, these 
natural sources of energy vary erratically. 

SUMMARY OF THE INVENTION 

To poWer the Water pumps, input energy is derived from 
erratic natural sources, such as Winds, sunlight, Waves, tidal 
changes, etc. The Water pumps move Water upWard, from a 
receiving reservoir through a back-up reservoir into a deliv 
ering reservoir. The surface of Water in the delivering 
reservoir is maintained at a constant functioning level. From 
the delivering reservoir, the doWnWard Water ?oW rotates a 
hydro-turbine. Due to the constant functioning level of Water 
in the delivering reservoir, energy output, from the hydro 
turbine, is in a steady state. The output energy is used to 
poWer machinery such as an electric generator, an oil drill or 
a conveyor belt. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic vieW of the ?rst embodiment of the 
present invention in Which the receiving and delivering 
reservoirs are structurally connected, eg by the common 
sideWalls. 
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2 
FIG. 2 is a schematic vieW of the second embodiment of 

the present invention in Which the receiving and delivering 
reservoirs are tWo separate reservoirs. 

DETAILED DESCRIPTION OF THE 
INVENTION 

With the arroWs indicating the directions of Water ?oWs 
and horiZontal Wavy lines representing Water surfaces, FIG.1 
is a schematic description of the hydropoWer conversion 
system in its ?rst embodiment. According to the present 
invention, from delivering reservoir 101, the doWn-?oWing 
Water enters inlet 111, passes through hydro turbine 112 
under high pressure, and eXits through outlet 113 into 
receiving reservoir 102. The high-pressure ?oW rotates the 
hydro turbine. Connector 142 transmits rotation of the 
hydro-turbine to machinery 141; the connector can be a 
drive shaft, a belt or a chain. 

Pump 122 moves Water in receiving reservoir 102 through 
inlet 121 up to back-up reservoir 104 through outlet 123. 
Pump 122 is connected to poWer source 151 by connector 
152. If pump 122 is a system of electric Water pumps, then 
poWer source 151 is a system of electric generators, and 
connector 152 is conducting electrical cables. The electric 
generators of poWer source 151 are charged by Wind turbines 
or solar cells, or by a combination of both. If pump 122 is 
driven by a Windmill, then poWer source 151 is the turbine 
of the Windmill, and connector 152 can be a drive shaft, a 
belt or a chain. The system of pump 122 may also include 
other type of Water pumps running on other sources of 
energy, such as the energy from Waves, tidal changes, 
geo-thermal steam, etc. 

In the case Where back-up reservoir 104 is exceedingly 
too high above receiving reservoir 102, Water Will ?rst be 
pumped into additional reservoirs at intermediate elevations 
(not shoWn). Then, from the intermediate reservoirs, the 
Water is pumped further up to back-up reservoir 104. 

Passage 105 conducts the How of Water from back-up 
reservoir 104 into delivering reservoir 101. 

Maintaining the Water surface in delivering reservoir 101 
at a constant functioning level is necessary to keep the 
rotational speed of hydro-turbine 112 constant, so that the 
poWer output from machinery 141 remains in its useful 
steady state. Adjusting Valve AV adjusts the opening and 
closing of passage 105 to maintain the Water surface at a 
constant functioning level in the delivering reservoir. AV is 
linked to move up and doWn With the ?oating spheres of 
Valve Control Mechanism VCM. When the Water level 
begins to drop, valve AV begins to move doWn and open the 
passage to alloW more Water ?oWing into the delivering 
reservoir. When the Water level begins to rise, valve AV 
begins to move up and close the passage to prevent Water 
from ?oWing into the delivering reservoir. In back-up res 
ervoir 104, eXcess Water ?oWs out through outlet 106 and 
back doWn to receiving reservoir 102. 

With the arroWs indicating the directions of Water ?oWs 
and horiZontal Wavy lines representing Water surfaces, FIG. 
2 is a schematic description of the hydropoWer conversion 
system in its second embodiment. According to the present 
invention, from delivering reservoir 201, the doWn-?oWing 
Water enters inlet 211, passes through hydro turbine 212 
under high pressure, and eXits through outlet 213 into 
receiving reservoir 202. The high-pressure ?oW rotates the 
hydro turbine. Connector 242 transmits rotation of the 
hydro-turbine to machinery 241; the connector can be a 
drive shaft, a belt or a chain. 

Pump 222 moves Water in receiving reservoir 202 through 
inlet 221 up to back-up reservoir 204 through outlet 223. 
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Pump 222 is connected to power source 251 by connector 
252. If pump 222 is a system of electric Water pumps, then 
poWer source 251 is a system of electric generators, and 
connector 252 is conducting electrical cables. The electric 
generators of poWer source 251 are charged by Wind turbines 
or solar cells, or by a combination of both. If pump 222 is 
driven by a Windmill, then poWer source 251 is the turbine 
of the Windmill, and connector 252 can be a drive shaft, a 
belt or a chain. The system of pump 222 may also include 
other type of Water pumps running on other sources of 
energy, such as the energy from Waves, tidal changes, 
geo-thermal steam, etc. 

In the case Where back-up reservoir 204 is exceedingly 
too high above receiving reservoir 202, Water Will ?rst be 
pumped into additional reservoirs at intermediate elevations 
(not shoWn). Then, from the intermediate reservoirs, the 
Water is pumped further up to back-up reservoir 204. 

Passage 205 conducts the How of Water from back-up 
reservoir 204 into delivering reservoir 201. 

Maintaining the Water surface in delivering reservoir 201 
at a constant functioning level is necessary to keep the 
rotational speed of hydro-turbine 212 constant, so that the 
poWer output from machinery 241 remains in its useful 
steady state. Adjusting Valve AV adjusts the opening and 
closing of passage 205 to maintain the Water surface at a 
constant functioning level in the delivering reservoir. AV is 
linked to move up and doWn With the ?oating spheres of 
Valve Control Mechanism VCM. When the Water level 
begins to drop, valve AV begins to move doWn and open the 
passage to alloW more Water ?oWing into the delivering 
reservoir. When the Water level begins to rise, valve AV 
begins to move up and close the passage to prevent Water 
from ?oWing into the delivering reservoir. 

In back-up reservoir 204, excess Water ?oWs out through 
outlet 206 and back doWn to receiving reservoir 202. 

In both embodiments, the hydropoWer conversion system 
is essentially a self-contained system, because all the Water 
draining doWn, out of the hydro-turbines and over?oW 
outlets into the receiving reservoir, is pumped back up 
through the back-up reservoir into the delivering reservoir to 
form a closed loop circulation. A self-contained system, as 
such, does not need to communicate With an external source 
to operate, eg a doWn-?oWing stream to drain the Water 
from the hydro turbine, or a body of Water upstream to feed 
the hydro turbine. Therefore, a hydropoWer conversion 
system of the present invention is not a supportive device 
adapted to assist an existing hydropoWer plant, but is a 
self-suf?cient independent system to provide poWer, 
mechanical or electrical, to residents in areas inaccessible to 
an existing poWer plant, such as on an offshore oilrig or a 
remote island, or in the middle of a desert. Also for being 
self-contained, capacity of the system can vary not only With 
the siZe of a unit system, but also With the number of 
installed units to meet various demands, large or small, ie 
for a single house-hold, a community or a city block, and 
more. 

A system of the ?rst embodiment is suitable for an 
offshore installation, Where its structure is inserted in the 
ocean such that the surface level of Water in the receiving 
reservoir is closed to the ocean ?oor, and the surface level 
of Water in the delivering reservoir is at sea level. When the 
Water is exceedingly deep, Water in the receiving reservoir 
is pumped ?rst to intermediate reservoirs, and from the 
intermediate reservoirs, the Water Will then be pumped to the 
back-up reservoir. In a river, for instant, the system structure 
can be inserted through the river bed such that the level of 
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4 
Water in the receiving reservoir is beloW the bottom of the 
river in order to have a suf?cient elevation of the surface 
level of Water in the delivering reservoir from that of Water 
in the receiving reservoir to provide adequate pressure for 
the How of Water through the hydro turbine. On ?at land, 
Water from a nearby natural Water body can be channeled 
into a man-made Water body prepared at a location Where the 
condition is favorable for the installation of a hydropoWer 
conversion system. Afavorable condition involves the avail 
ability of natural sources of energy, such as Winds and/or 
sunlight, to make sure that the Water pumps are provided 
With adequate energy to effectively move Water from receiv 
ing reservoir 102 up to back-up reservoir 104. 

A system of the second embodiment is suitable for an 
on-shore installation, Where the delivering reservoir is posi 
tioned on the top of a cliff, and the receiving reservoir, at the 
foot. When the cliff is exceedingly high, Water in the 
receiving reservoir is pumped ?rst to intermediate 
reservoirs, and from the intermediate reservoirs, the Water 
Will then be pumped to the back-up reservoir. The level of 
Water in the receiving reservoir is not a problem in this 
embodiment; the reservoir can alWays be situated suf? 
ciently far beloW the hydro turbine to prevent Water from 
reaching outlet 213 and ?ooding the turbine. Since Water in 
the receiving reservoir is pumped to replenish the delivering 
reservoir, the receiving reservoir can be situated inside a 
natural Water body to guarantee a suf?cient Water supply; if 
the Water body is an ocean or river, passages, Which bring 
Water from the Water body into the receiving reservoir, are 
leveled With the Water surface at high tide so that Water level 
in the reservoir does not drop With the loW tide in the Water 
body. Furthermore, ?lters can be installed at the opening of 
passages to screen off debris in order to prevent stagnation 
and damages to the pump. A simpler version of the system 
is one, Which utiliZes a natural Water body as the receiving 
reservoir; in this case, tidal changes must be moderate, and 
the Water must be sufficiently free from debris. The monu 
mental sight of a hydro poWer plant, such as Hoover Dam 
near Las Vegas, Nev., may have created a false impression 
that conversion of hydropoWer involves enormous displace 
ment of Water across the dam. Hypothetically, under such a 
tremendous Water pressure at the base of the dam, the 
displacement Would be enormous if the How Were unob 
structed through holloW passages, and Water Would shoot 
out of the holloW passages like jet streams from ?re 
hydrants. In generating electricity, hoWever, most kinetic 
energy of the Water How is absorbed in rotating the hydro 
turbines; therefore, the actual amount of displaced Water is 
fractional as compared to that in the case of unobstructed 
?oW. Evidently, the displaced Water can be regulated to pour 
out of the turbine at moderate rates. For a system of the 
present invention, Which is thousands of times smaller than 
a conventional hydro poWer plant, the amount of Water 
displaced through a hydro-turbine is relatively minimal, and 
can easily be managed, i.e., removed or replenished, With the 
use of Water pumps. The siZe and number of Water pumps 
Will be determined according to the amount of displaced 
Water. More pumps, of the same or different types, can 
alWays be added to increase pumping capacity. Electric 
pumps, running on electricity generated from Wind turbines 
or solar cells, are Well developed and popular on current 
markets. Ultimately, the type of pumps to be used Will 
depend on the availability of the energy sources at the site. 
Besides Winds and sunlight, pumping energy can also be 
derived from Waves, tidal changes, geo-thermal steam, etc. 
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What is claimed is: 
1. A hydropoWer conversion system comprising: 
a body of Water being a delivering reservoir; 
a body of Water being a receiving reservoir; 
a hydro-turbine rotated by Water ?oWing from the deliv 

ering reservoir to the receiving reservoir; 
a machinery connected to be driven by the hydro-turbine; 
a means for moving Water from the receiving reservoir to 

the delivering reservoir; 
a body of Water being a back-up reservoir; 
a passage betWeen the back-up reservoir and the deliver 

ing reservoir, the passage alloWing Water to How 
betWeen said back-up reservoir and said delivering 
reservoir; 

a functioning level of Water in the delivering reservoir 
located betWeen a bottom of the back-up reservoir and 
an over?oW outlet in said back-up reservoir; and 

means for ?xing a distance betWeen said functioning level 
of Water in the delivering reservoir and a rotational axis 
of the hydro-turbine to sustain rotation of said hydro 
turbine at a constant speed. 

2. The system of claim 1 Wherein said machinery driven 
by said hydro-turbine is an electric generator. 

3. The system of claim 1 Wherein the means for moving 
Water from said receiving reservoir to said delivering res 
ervoir is a pump driven by a Wind turbine. 

4. The system of claim 1 Wherein the means for moving 
Water from said receiving reservoir to said delivering res 
ervoir is an electric solar pump. 

5. The system of claim 1 Wherein the means for moving 
Water from said receiving reservoir to said delivering res 
ervoir is a pump driven by energy derived from tidal 
changes. 

6. A self-contained hydropoWer conversion system com 
prising: 

a body of Water being a delivering reservoir; 
a body of Water being a receiving reservoir; 
a hydro-turbine rotated by Water ?oWing from the deliv 

ering reservoir to the receiving reservoir; 
a machinery connected to be driven by the hydro-turbine; 
means for moving Water from the receiving reservoir to 

the delivering reservoir; 
a body of Water being a back-up reservoir; 
a passage betWeen the back-up reservoir and the deliver 

ing reservoir alloWing Water to How betWeen said 
back-up reservoir and said delivering reservoir; and 

an outlet conducting an excess of Water out of the back-up 
reservoir back to the receiving reservoir. 

7. The system of claim 6 Wherein said machinery driven 
by the hydro-turbine is an electric generator. 

8. The system of claim 6 Wherein the means for moving 
Water from said receiving reservoir to said delivering res 
ervoir is a pump driven by a Wind turbine. 

9. The system of claim 6 Wherein the means for moving 
Water from said receiving reservoir to said delivering res 
ervoir is an electric solar pump. 

10 

15 

25 

35 

45 

55 

6 
10. The system of claim 6 Wherein the means for moving 

Water from said receiving reservoir to said delivering res 
ervoir is a pump driven by energy derived from tidal 
changes. 

11. Aself-contained hydropoWer conversion system com 
prising: 

a body of Water being a delivering reservoir; 

a body of Water being a receiving reservoir; 
a hydro-turbine rotated by Water ?oWing from the deliv 

ering reservoir to the receiving reservoir; 
a machinery connected to be driven by the hydro-turbine; 

means for moving Water from the receiving reservoir to 
the delivering reservoir; 

a body of Water being a back-up reservoir; 
a passage betWeen the back-up reservoir and the deliver 

ing reservoir alloWing Water to How betWeen said 
back-up reservoir and said delivering reservoir; 

an outlet conducting an excess of Water out of the back-up 
reservoir back to the receiving reservoir; 

a functioning level of Water in the delivering reservoir; 
and 

means for ?xing a distance betWeen said functioning level 
of Water in the delivering reservoir and a rotational axis 
of the hydro-turbine to sustain rotation of said hydro 
turbine at a constant speed. 

12. The system of claim 11 Wherein said machinery driven 
by the hydro-turbine is an electric generator. 

13. The system of claim 11 Wherein the means for moving 
Water from said receiving reservoir to said delivering res 
ervoir us a pump driven by a Wind turbine. 

14. The system of claim 11 Wherein the means for moving 
Water from said receiving reservoir to said delivering res 
ervoir is an electric solar pump. 

15. The system of claim 11 Wherein the means for moving 
Water from said receiving reservoir to said delivering res 
ervoir is a pump driven by energy derived from tidal 
changes. 

16. The system of claim 11 Wherein the means for moving 
Water from said receiving reservoir to said delivering res 
ervoir is a pump driven by energy derived from Water Waves. 

17. The system of claim 11 Wherein the means for moving 
Water from said receiving reservoir to said delivering res 
ervoir is a pump driven by energy derived from a geothermal 
source. 

18. The system of claim 11 Wherein the means for ?xing 
the distance betWeen said functioning level of Water and said 
rotational axis is a system of adjusting valve and valve 
control mechanism to control a rate of Water ?oW into the 
delivering reservoir. 

19. The system of claim 11 Wherein the receiving reser 
voir and the delivering reservoir are structurally connected. 

20. The system of claim 11 Wherein the receiving reser 
voir and the delivering reservoir are structurally connected. 


